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In the Claim s 

1 . (Currently Amended) A method of integrating an X Window visualization 
toolkit with a JAVA application comprising: 

providing a JAVA application thread that includes a call to an X Window 
visualization toolkit and a JAVA process thread that comprises an X Window X event 
loop; and 

suspending execution of the X event loop to prevent concurrency related 
data corruption while a call to the X Window visualization toolkit is made by the JAVA 

application thread^and 

wherein the application thread comp rises 3 fi rst write socket th atjsused 

t^w^^ nicate a first da ta_deirM]L^^^ ® * 

descripjo^^ 

thr^haj^^ 

socket of the XtAppAddTnout file descriptor function of the XeyeptJooE, and a second 
Zrit, socket that is used to ^mx 1 m cm^t^^_d mS ptM3 second read s ockgLof 
the X event loon: and further comprising the stemofc 

communica t ing a first data element from the first writejockelof 
tiwJTAV A application thread to the first r ea d socket of the X event loo p; 

* perform in g an application thread b lockin^read tfwft suspends 

^ c , Llj ^^ ^1ication thread until a second d atejdement^ d^yer^^ ttieread 
acknowle d ge socket of th e application thread; 

communicating the seco n d data elemenLJiom, Jfag— write 

a<^lcdge_j^^ 
a pplication thread ; 

resuming execu ti on of the anplic atigjLdTread ^^wlhm^e^nd.data 

aejrtjsdLscp^rMbyjhe read acknowled ge socket of the ap^licatipjUhrcadi 

performing t he X event loop blocking read , that suspends , execution 
« third data ele ment, is dis covcr ,cd_byJb^ecpt id read socket o f 

the X event l oom 
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m aking a call from the J AV A a pplica tion thread tp_the 

visualization toolkit while execution of the X event loop is sus^endg<k 

communicatin R the third data clement from th e second write socket 

of the application to the second read -socke t of the X event looPiand 

resuming execution of the X event loop wh en the thjrd_data 

eleme nt is discovered by the second read socket of the X event loop . 

2. (Original) The method of claim 1 wherein the X event loop comprises an 
X Window file descriptor function that coordinates an X event loop blocking read that is 
used to suspend execution of the X event loop. 

3. Canceled. 

4. (Currently Amended) The method of claim 3-l_wherein the application 
thread further comprises a plurality of JAVA functions with a first one of the functions 
pausing execution of the X event loop by causing the first data element to be 
communicaled to the first read socket of the X event loop and a second one of the 
functions resuming execution of the X event loop by causing the third data element to be 
communicated to the second read socket of the X event loop. 

5. (Original) The method of claim 4 wherein the JAVA application 
comprises a plurality of application threads and a class defining a pair of JAVA methods 
having a first one of the JAVA methods that mirrors the first one of the functions that 
pauses execution of the X event loop for each application thread and a second one of the 
JAVA methods mirroring the second one of the functions that resumes execution of Ae X 
event loop for each application thread wherein the first and second JAVA methods 
prevent more than one application thread at a time from making a call to the visualization 
toolkit or widget. 
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6. (Original) The method of claim 5 wherein each one of the application 
threads comprises a member variable of the class that is used in determining which one of 
the application threads can make a call to the visualization toolkit or widget. 

7. (Original) The method of claim 5 wherein each one of the application 
threads comprises a member variable of the class that is used to determine which one of 
the application threads executes thereby causing all of the remaining application threads 
to suspend execution. 

8. (Original) The method of claim 5 wherein each one of the application 
threads comprises a member variable of the class that is used in restricting making a call 
to the visualization toolkit or widget to only one application thread at a time. 

9. (Original) The method of claim 6 wherein the member variable can be set 
to (a) one of a pair of values with a first one of the values indicating that (i) one of the 
plurality of JAVA functions of one of the application threads has been called and (ii) the 
other one of the plurality of JAVA functions of the one of the application threads has not 
yet been called and (b) a second one of the values indicating that both of the JAVA 
functions of the one of the application threads have been called. 

10. (Original) The method of claim 9 wherein the first one of the JAVA 
methods checks the member variable and issues a wait call suspending operation of the 
one of the application threads if the member variable has the first one of the values and 
permits execution of the one of the application threads to continue if the member variable 
has the second one of the values. 

1 1 (Original) The method of claim 9 wherein the wait call comprises call to 
the standard JAVA Object wait method. 
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12. (Original) The method of claim 1 0 wherein the member variable is set to 
the second one of the values before completing execution of the one of the application 
threads. 

13. (Original) The method of claim 12 wherein a call is made to the standard 
JAVA Object notifyAll upon completion of the one of the application threads. 

14. (Original) The method of claim 12 wherein making a call to notifyAll 
upon completion of the one of the application threads invokes the first one of the JAVA 
methods to determine which one of the plurality of application threads should be 
executed. 

15. (Original) The method of claim 1 wherein the toolkit comprises at least 
one widget. 

16. (Original) The method of claim 15 wherein the at least one widget 
comprises a visualization/graphics object. 

17. (Original) The method of claim 1 wherein the JAVA application 
comprises a JAVA applet. 

18. (Currently Amended) A method of using an X Window visualization 
toolkit or widget in a JAVA application or applet comprising: 

(a) providing a plurality of JAVA application threads that each include a 
call to an X Window visualization toolkit or widget and a JAVA process thread that 
comprises an X Window X event loop; 

(b) selecting one of the plurality of application threads; to execute and then 
suspending execution of the remainder of the plurality of application threads; 

(c) suspending execution of the X event loop while a call to the X Window 
visualization toolkit or widget is made by the one of the plurality of application threads; 

(d) making a call to die X Window visualization toolkit or widget; md 
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(e) resuming execution of the X event loopLand 

wherein susp endin g execution o f the X event loop in step f c) com prises: 

m providing a pause function of the one of thcplurality of the 



ayl fotion threads that c omrrmrucj^a firs t data element to_ a first write soc keLthatjs 
linked to a firs t read socket of the X event loop and a process data element function of the 
V ovent. loon that reads the first data e l ement fr om the re a d socket and iss gssjJrffldaBg 
read: 

(2) communicati n g the first data el e ment to the first w rite socket of 

the one of the plurality of the app lication threads; 

m retrieving the first data elemen t bv the first read s ocket of the X 

event log piand 

(41 invoking a blocking read su spending execu tio n of th , e X event 

loop. 

19. (Original) The method of claim 18 comprising repeating steps (b) through 
(e) at least once. 

20. (Currently Amended) The method of daim_18_ yherein the widget 
mm nrises a visu ali^tion/granhics obiect-49^ hcicin the X »c . u loop perform s 
bl u ukiiig rcad'to ijuapend execution of -th cX event loop in - step (c). 

2 1 . (Original) The method of claim 20 wherein the X event loop comprises an 
X Window file descriptor function that performs the blocking read. 

22. (Original) The method of claim 21 wherein the X Window file descriptor 
function comprises the XtAppAddlnput function. 

23. (Original) The method of claim 18 wherein after step (b), ^ additional 
step comprising suspending execution of the one of the plurality of the application 
threads to allow the X event loop to finish processing any X event being processed by the 
X event loop before execution of the X event loop is suspended in step (c). 
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24. (Original) The method of claim 23 wherein suspending execution of the 
one of the plurality of the application threads is accomplished by a blocking read that 
includes a read socket of the one of the plurality of application threads that receives a 
data element from a write socket of the X event loop. 

25. Canceled 

26. (Currently Amended) The method of claim 35-18_wherein resuming 
execution of the X event loop in step (e) comprises; 

(1) providing a resume function of the one of the plurality of the 
application threads that communicates a second data element to a second write socket 
that is linked to a second read socket of the X event loop; 

(2) communicating the second data element to the second write socket 
(98) of the one of the plurality of the application threads; 

(3) retrieving the second data element by the second read socket of the X 

event loop; and 

(4) unblocking the blocking read resuming execution of the X event loop. 

27. (Currently Amended) The method of claim 18 A. method, ofu^ngjan.X 
Window visualization toolkit or widget in a JAVA appl ication or applet comprising: 

( a) providing a plurality of JAVA application threads that each include a 

cal l to a n X Window visualization toolkit or widget and a JAVA process thread that 
^ comprises an X Window X event loop: 

(h)jgc1gcttns one of the plurality of application threads to execute and then 
suspending execution of the remainder of the plurality of application threads; 

(c\ suspend in g exec utio n of the X event loon while .ajsalUft 

yisualizatipn tgnllrif or widget i s made by the one o f the plurality of application threads; 
(d) making a call to the X Window visualization toolk it or widget: 
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( o) resum ing execution of t he X event loop; and 

wherein suspending execution of the X event loop in step (c) comprises: 

(1) providing a pause function of the one of the plurality of the 

application threads that communicates a first data element to a first write socket that is 
linked to a first read socket of the X event loop, and a process data input function of the 
X event loop that reads the first data element from the read socket and communicates a 
second data element to write acknowledge socket that is linked to a read acknowledge 
socket of the one of the plurality of the application threads; 

(2) communicating the first data clement to the first write socket of 

the one of the plurality of the application threads; 

(3) invoking a first blocking read suspending execution of the one 

of the plurality of the application threads; 

(4) retrieving the first data element by the first read socket of the X 

event loop; 

(5) communicating the second data element to the write 

acknowledge socket of the X event loop; 

(6) retrieving the second data element by the read acknowledge 

socket of the one of the plurality of the application threads; 

(7) invoking a second blocking read suspending execution of the X 

event loop; and 

(8) unblocking the first blocking read resuming execution of the 

one of the plurality of the application threads. 

28. (Original) The method of claim 27 wherein steps (2) through (7) are 
performed in the order recited. 

29. (Original) The method of claim 27 wherein the process data input function 
comprises the XtAppAddlnput function native to the X Window system. 
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30. (Original) The method of claim 27 wherein the process thread calls a 
native code function that serves as the X event loop. 

3L (Original) The method of claim 18 wherein the call to the X Window 
visualization toolkit or widget comprises a call to an X Window Intrinsics based toolkit 
or widget. 

32. (Original) The method of claim 3 1 wherein the X Window Intrinsics based 
toolkit comprises VTK or a toolkit based on VTK. 

33. (Original) The method of claim 18 wherein the call to the X Window 
visualization toolkit or widget is made using the JAVA Native Interface. 

34. (Original) A method for using an X Windows Intrinsics based 
visualization toolkit requiring an X event loop in a JAVA application, comprising: 

devoting a JAVA thread in the JAVA application to the X event loop; 

defining a write socket and a read acknowledge socket; 

calling XtAppAddlnput to register a process input function on the write 
socket, wherein the process input function performs a processlnput and read, a write 
acknowledge, a read , and a return X event loop; 

defining a pausing method that performs a write on the write socket , and a 
read acknowledge on the read acknowledge socket; 

defining a resuming method that performs a write on the write socket; and 

when a call is made to the visualization toolkit, first calling the pausing 
method, making the call to the toolkit, and then calling the resuming method. 

35. (Original) A computer program stored on computer readable storage 
medium of a computer comprising: 
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(a) a JAVA application thread that makes a call to a widget of an Xt 
Tntrinsics (52) based visualization toolkit and which has first and second write sockets; 

(b) a JAVA process thread that creates an X event loop that has first and 
second read sockets and which can execute a blocking read that suspends further 

execution of the X event loop; 

(c) wherein (1) a first data clement is put on the first one of the write 
sockets by the JAVA application the first data element is read by the first one of the read 
sockets of the event loop, and the blocking read is executed suspending further execution 

of th e X event loop; 

(d) wherein the call to the widget (88) of the Xt Intrinsics based 

visualization toolkit is made; and 

(e) wherein thereafter (1) a second data element is put on the second one 
of the write sockets by the JAVA application, (2) the second data clement is read by the 
second one of the read sockets of the event loop, and the blocking read is unblocked 
causing the event loop to resume execution. 

36. (Original) The computer program of claim 35 wherein: 

(a) the JAVA application thread further comprises a read socket and can 
execute a blocking read that suspends further execution of the JAVA application thread ; K 

(b) the blocking read of the JAVA application thread is executed after the 
first data element is put on the first one of the write sockets by the JAVA application 
thread, which suspends further execution of the JAVA application; 

(c) the event loop further comprises a write socket; and 

(d) a third data element is put on the write socket of the event loop after 
the first data has been read by the first one of the read sockets and the data clement is 
read by the read socket of the JAVA application thread, unblocking the blocking read of 
the JAVA application thread, and resuming execution of the JAVA application thread. 
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37. (Original) The computer program of" claim 35 wherein the 
XtAppAddlnput function is called to register an input function that handles the first data 
clement read from the first one of the read sockets. 
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